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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a seal head and 
a sealing method assuring the seal of tab portion by 
heat-sealing when packaging a polymer battery. 
SOLUTION: The seal head for packaging the polymer 
battery is used when heat sealing a sheathing portion 
which includes a tab of housing structure and houses 
the polymer battery body in the sheathing structure 
composed of flexible multi-layered composite. When heat 
sealing at least the one face of the seal head, the 
concave portion is formed at the region connected to 
the tab. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The seal head for a polymer battery package which is a seal head used in case the edge 
section which contains a polymer cell proper on the sheathing object which consists of a flexible 
layered product, and contains the tab of a sheathing object is sealed with heat sealing, and is 
characterized by making into a crevice the field which contacts the tab section at least in the case of 
said heat sealing of the sealing surface in one side of a seal head. 

[Claim 2] The seal head for a polymer battery package according to claim 1 characterized by using 
the layered product by which dry laminate was carried out to the field of the chemical conversion 
layer 2 where the innermost layer which consists of a base material layer, a glue line 1, the chemical 
conversion layer 1, a barrier layer, a chemical conversion layer 2, and an innermost layer at least, 
and consists of a polyolefine film as wrapping for polymer batteries was formed in the barrier layer. 
[Claim 3] The seal head for a polymer battery package according to claim 1 characterized by using a 
forming [ the innermost layer which consists of said acid denaturation polyolefine layer with which 
it consists of a base material layer, a glue line, the chemical conversion layer 1, a barrier layer, the 
chemical conversion layer 2, an acid denaturation polyolefine layer, and an innermost layer, and 
consists of acid denaturation polyolefine, and polypropylene / the heat lamination was carried out 
and ]-at temperature more than softening temperature of acid denaturation polyolefine layered 
product. 

[Claim 4] The seal head for a polymer battery package according to claim 1 characterized by to use 
the layered product which heated to the temperature more than the softening temperature of 
extrusion resin, and after the sandwiches lamination by the innermost layer and acid denaturation 
polyolefine, and was obtained in the field of the chemical conversion layer 2 by being the layered 
product which consists of a base material layer, a glue line, the chemical conversion layer 1 , a barrier 
layer, the chemical conversion layer 2, an extrusion resin layer, and an innermost layer, an extrusion 
resin layer's being acid denaturation polyolefin resin, and an innermost layer consisting of a 
polyolefine film. 

[Claim 5] The seal head for a polymer battery package according to claim 1 characterized by using 
the layered product which heated extrusion resin and an innermost layer to the temperature more 
than the softening temperature of after a co-extrusion and acid denaturation polyolefine, and was 
obtained in the field of the chemical conversion layer 2 by being the layered product which consists 
of a base material layer, a glue line, the chemical conversion layer 1 , a barrier layer, the chemical 
conversion layer 2, an extrusion resin layer, and an innermost layer, an extrusion resin layer's being 
acid denaturation polyolefin resin, and an innermost layer consisting of polyolefine. 
[Claim 6] The seal approach characterized by containing so that the tab section of a polymer cell 
proper may be located the non-seal side from said non-seal side of the sheathing object with which 
one side was formed in the pouch type of a non-seal, and heat sealing the field which contacts the tab 
section in this non-seal side in the case of heat sealing in the sealing surface of a seal head using the 
seal head made into the crevice. 

[Claim 7] The seal approach characterized by heat sealing the field which contacts the tab section 
using the seal head made into the crevice in the case of heat sealing in the sealing surface of the seal 
head which contains a polymer cell proper on the sheathing object which is an embossing type, and 
heat seals the tab section of a polymer cell proper. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the seal head for polymer batteries with the solid- 
state organic electrolyte (macromolecule polymer electrolyte) which has dampproofing and contents- 
proof physical properties. 
[0002] 

[Description of the Prior Art] A polymer battery is a cell which is also called lithium rechargeable 
battery, has a giant-molecule polymer electrolyte, and generates a current in migration of a lithium 
ion, and what a positive electrode and a negative-electrode active material become from a giant- 
molecule polymer is included, the configuration of a lithium rechargeable battery — positive- 
electrode current collection material (aluminum, nickel) / positive-electrode active substance layer (a 
metallic oxide — ) a giant-molecule positive-electrode ingredient / electrolyte layers (propylene 
carbonate — ), such as carbon black, metallic sulfide, the electrolytic solution, and a polyacrylonitrile 
The carbonate system electrolytic solutions, such as ethylene carbonate, dimethyl carbonate, and 
ethylene methyl carbonate, It consists of a sheathing object which packs a gel electrolyte / negative- 
electrode active substance (macromolecule negative-electrode ingredients, such as a lithium metal, 
an alloy, carbon, the electrolytic solution, and a polyacrylonitrile) / [ the inorganic solid electrolyte 
which consists of lithium salt, and ] negative-electrode current collection material (copper, nickel, 
stainless steel), and them. It is used for a personal computer, personal digital assistant equipments (a 
cellular phone, PDA, etc.), a video camera, an electric vehicle, the battery for energy storage, a 
robot, a satellite, etc. as an application of a polymer battery. From metal canning which carried out 
press working of sheet metal of the metal, and was container-ized cylindrical or in the shape of a 
rectangular parallelepiped as a sheathing object of said polymer battery or a base material layer, 
aluminum, and a sealant layer What made saccate the layered product constituted was used. 
[0003] 

[Problem(s) to be Solved by the Invention] However, there were the following problems as a 
sheathing object of a polymer battery. In metal canning, since the container outer wall is rigid, the 
configuration of the cell itself will be decided. Therefore, in order to carry out the design which 
unites a hard side with a cell, the hard dimension using this cell will be determined by the cell, and 
the degree of freedom of a configuration decreases. Then, press forming of the pouch type which 
makes a layered product saccate and contains a polymer cell proper, or said layered product is 
carried out, a crevice is formed, and the embossing type which contains a polymer cell proper to this 
crevice is developed. As for an embossing type, a compacter package object is acquired as compared 
with a pouch type. Even if it is the sheathing object of which type, reinforcement, such as 
dampproofing as a polymer battery or anti-stick property, insulation, etc. are indispensable as a 
sheathing object of a polymer battery. And although a polymer battery is contained on a sheathing 
object, the periphery is heat sealed and the seal package is carried out, the electrode (tab) which 
takes out outside the current by which electromotive was carried out to the polymer cell proper 
inside the cell proper is attached in tabular. It will heat seal, where this electrode (tab) is pinched on 
the occasion of said seal package. However, since a tab had the thickness of 50-200 micrometers, 
when the seal section which pinched the tab observed the cross section, as shown in drawing 10 (a) 
and drawing 10 (b), in the cross-section part of the both ends of a tab 4, the resin which forms the 
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heat-sealing layer of wrapping buried the level difference formed of the thickness of a tab, and did 
not go out, but 9d of seal omissions might be started. It is for only temperature acting among 
pressures and temperature required as a cause, in order to stabilize a seal in the thickness direction of 
a tab, a part for i.e., an edge surface part. The purpose of this invention is offering the seal head and 
the seal approach of ensuring seal by heat sealing of the tab section in a polymer battery package. 
[0004] 

[Means for Solving the Problem] This invention contains a polymer cell proper on the sheathing 
object which consists of a flexible layered product. It is the seal head used in case the edge section 
containing the tab of a sheathing object is sealed with heat sealing. It is the seal head for a polymer 
battery package characterized by making into a crevice the field which contacts the tab section at 
least in the case of said heat sealing of the sealing surface in one side of a seal head. As wrapping for 
polymer batteries used there As wrapping for polymer batteries, at least A base material layer, a glue 
line 1, the chemical conversion layer 1, a barrier layer, The innermost layer which consists of a 
chemical conversion layer 2 and an innermost layer, and consists of a polyolefine film The layered 
product by which dry laminate was carried out to the field of the chemical conversion layer 2 formed 
in the barrier layer, A base material layer, a glue line, a chemical conversion layer, a barrier layer, 
the chemical conversion layer 2, an acid denaturation polyolefine layer, A forming [ the innermost 
layer which consists of said acid denaturation polyolefine layer with which it consists of an 
innermost layer and consists of acid denaturation polyolefine, and polypropylene / the heat 
lamination was carried out and ]-at temperature more than softening temperature of acid denaturation 
polyolefine, layered product, A base material layer, a glue line, the chemical conversion layer 1, a 
barrier layer, the chemical conversion layer 2, an extrusion resin layer, It is the layered product 
which consists of an innermost layer, and an extrusion resin layer is acid denaturation polyolefin 
resin. After a sandwiches lamination an innermost layer consists of a polyolefine film and according 
to extrusion resin and an innermost layer to the field of the chemical conversion layer 2, The layered 
product which heated to the temperature more than the softening temperature of acid denaturation 
polyolefine, and was obtained, A base material layer, a glue line, the chemical conversion layer 1, a 
barrier layer, the chemical conversion layer 2, an extrusion resin layer, It is the layered product 
which consists of an innermost layer, and an extrusion resin layer is acid denaturation polyolefin 
resin. An innermost layer consists of polyolefine. Extrusion resin and an innermost layer to the field 
of the chemical conversion layer 2 After a cp-extrusion, It is the layered product which heated to the 
temperature more than the softening temperature of acid denaturation polyolefine, and was obtained. 
As the seal approach It contains so that the tab section of a polymer cell proper may be located the 
non-seal side from said non-seal side of the sheathing object with which one side was formed in the 
pouch type of a non-seal. Heat seal the field which contacts the tab section in this non-seal side in the 
case of heat sealing in the sealing surface of a seal head using the seal head made into the crevice. 
Moreover, it is the approach of heat sealing the field which contacts the tab section using the seal 
head made into the crevice in the case of heat sealing in the sealing surface of the seal head which 
contains a polymer cell proper on the sheathing object which is an embossing type, and heat seals the 
tab section of a polymer cell proper. 
[0005] 

[Embodiment of the Invention] This invention contains a polymer cell proper on a sheathing object, 
and relates to the seal head which pinches the tab section and does not have fear of the seal omission 
by the thickness of a tab by heat sealing in the seal seal case. That is, a drawing etc. explains 
hereafter the seal head configuration where the pressure and temperature of a seal required for 
stabilization can be made to act effectively to a detail to the edge of a tab. Drawing 1 R> 1 is the (a) 
perspective view and the conceptual diagram showing the heat-sealing condition of the tab section of 
the (b) polymer battery explaining the configuration of the seal head for a polymer battery package 
of this invention. Drawing 2 is the perspective view of the (a) polymer battery obtained using the 
seal head for a polymer battery package of this invention, a (b) XI -XI section sectional view, and (c) 
Yl. Drawing 3 is a perspective view explaining the pouch type sheathing object of a polymer 
battery. Drawing 4 is a perspective view explaining the embossing type sheathing object of a 
polymer battery. Drawing 5 is the (a) perspective view explaining shaping in an embossing type, the 
sheathing object body by which (b) embossing shaping was carried out, a (c) X2-X2 section 
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sectional view, and a (d) Yl section enlarged drawing. Drawing 6 is a sectional view explaining the 
example of a configuration of the layered product used for the wrapping for polymer batteries of this 
invention. Drawing 7 is a conceptual diagram explaining the sandwiches lamination which 
manufactures the wrapping for polymer batteries. Drawing 8 is a conceptual diagram explaining co- 
extrusion CHIRAMINETO which manufactures the wrapping for polymer batteries. Drawing 9 is a 
perspective view explaining the wearing approach of the adhesive film in adhesion with the 
wrapping for polymer batteries, and a tab. 

[0006] A package of a polymer battery inserts a polymer cell proper, and is made by sealing this 
opening with heat sealing so that bags may be manufactured in the pouch type with which the 
wrapping for polymer batteries made one side the opening condition using the layered product which 
consists of a configuration of for example, nylon / glue line / aluminum / glue line / polyethylene and 
the tab section of a polymer cell proper may be located in opening from this opening. 
Conventionally, the sealing surface of the seal head used for this heat sealing was a flat. When heat 
sealed using the seal head of a flat field, as shown in drawing 10 (a) or drawing 10 (b), in the both 
ends of a tab 4, the level difference by the thickness of a tab might be buried with heat-sealing resin, 
and it might not go out, but, as a result, 9d (pinhole) of seal omissions might occur. In order to 
prevent generating of 9d of this seal omission, heat-sealing temperature and the conditions of seal ** 
needed to be managed strictly. That is, the fitness activity range was narrow and stable production 
was difficult. Then, this invention persons came to complete header this invention for the technical 
problem of this invention being solvable by making into a crevice 1 1 the field which contacts the tab 
section of a sealing surface at least in one side of the seal head 10 which pinches and heat seals a tab 
4, as shown in drawing 1 (a) as a result of research wholeheartedly about the approach which is 
stabilized by heat sealing of the side which pinches said tab, and can be done. In drawing 1 (a), the 
example which faced both seal heads and formed the crevice is shown. As a result of repeating an 
experiment, when depth m of said crevice was prepared in both sides of a seal head, it became clear 
that it is effective the range of +0.2-2.0mm width of a tab and to consider as the range of 0.3-1.0mm 
still more preferably as for the range of the thickness of 1/3 of the thickness in a tab - a tab and the 
width n of a crevice. Incidentally the thickness of the tab in a common polymer battery is about 50- 
200 micrometers, and width is about 5-20mm. 

[0007] In case a polymer battery is used as a product using the seal head for a polymer battery 
package of this invention, as are shown in drawing 3 , and a sheathing object is indicated to be the 
case where it considers as a pouch type to drawing 4 , it may consider as the embossing type 
characterized by forming the embossing section 7 which carries out press forming of the wrapping 
for polymer batteries, and contains a polymer cell proper. A pouch type is a method which contains 
the polymer cell proper 2 to the pouch 5 manufactured considering one side as opening of a non-seal 
condition, pinches a tab 4 and heat seals said opening, as shown in drawing 3 . Although the bag 
manufacture method of the pouch 5 in drawing 3 is a pyro type, and especially illustration is not 
carried out, bag manufacture methods, such as a method seal of three and a method seal of four, may 
be used. 

[0008] Moreover, when considering a sheathing object as an embossing type, as shown in drawing 4 
(d), it is the method which contains the polymer cell proper 3 at least in this embossing section of 
wrapping 5p which formed the embossing section 7 in one side, covers 5t of wrapping used as lid 
material, and heat seals a periphery. And there are what carried out embossing shaping only of one 
side (a), a thing (b) which carried out embossing shaping also at wrapping equivalent to lid material, 
and heat sealed the methods of four, a thing (c) which carries out [ a thing etc. ] double-sided 
shaping, turns up and carries out the method seal of three in an embossing type too. Heating fluids 
(water, oil, etc.), the hot-platen method incorporating a heater, the impulse method using 
energization, and high-frequency voltage are impressed that an innermost layer carries out 
thermofixsion and the seal of the innermost layers should just be carried out as a heat-sealing method, 
and there are the RF seal method for using generation of heat of the film itself, the ultrasonic seal 
method by supersonic vibration, the approach of carrying out the after [ heating ] seal of the seal 
section inside by the frame (flame) or hot blast, etc. Moreover, after heat sealing, even when 
performing cooling, the seal configuration of the above-mentioned invention can also be used. 
[0009] Next, in case a polymer battery is used as a product using the seal head for a polymer battery 
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package of this invention, the quality of the material of the layered product which forms a sheathing 
object is explained. As wrapping for polymer batteries, at least, it consists of a base material layer, a 
barrier layer, and an innermost layer, and is characterized by preparing the chemical conversion layer 
later mentioned to both sides of a barrier layer in this invention. Moreover, **, dry laminate, a heat 
lamination, a sandwiches lamination, and the co-extrusion lamination approach can be just used for 
formation of an innermost layer, or the lamination approach. Moreover, by carrying out afterbaking 
of the layered product obtained by said each laminating method, the bond strength of a barrier layer 
and an innermost layer can improve, and generating of the delamination by the hydrogen fluoride 
generated by the reaction of the electrolyte and moisture which are the component of a polymer 
battery can be prevented. 

[0010] The wrapping for polymer batteries forms the sheathing object which packs a polymer cell 
proper, and has a pouch type as shown in drawing 2 according to the format of the sheathing object, 
and an embossing type as shown in drawing 3 (a), drawing 3 (b), or drawing 3 (c). Although there 
are bag formats, such as pyro types, such as the Mikata seal and a four- way-type seal, in said pouch 
type, drawing 2 is illustrated as a pyro type. Moreover, as said embossing type, as are shown in 
drawing 3 (a), and a crevice may be formed in one side and it is shown in drawing 3 (b), a crevice 
may be formed in both sides, a polymer cell proper may be contained, and the four way type of a 
periphery may be heat sealed and sealed. Moreover, on both sides of the chip box section as shown 
in drawing 3 (c), crevice formation is carried out at both sides, and there is also a format which 
contains a polymer battery and heat seals three sides. 

[001 1] As the lamination of the wrapping for polymer batteries in this invention is shown in drawing 
6 (a) - drawing 6 (d), it is the layered product which consists of the base material layer 21, the 
chemical conversion layer 25, the barrier layer 22, a chemical conversion layer 25, and an innermost 
layer 24 at least, and the laminating of said innermost layer 24 is carried out by the sandwiches 
laminating method. And said innermost layer 24 consists of a non-extended polyethylene film 
(following, PE) or a non-extended polypropylene film. In the case of an embossing type sheathing 
object, in order to form the crevice used as the stowage which packs a polymer cell proper, to be the 
layered product which was excellent in the moldability is demanded. Next, the ingredient and 
lamination which constitute each class of a layered product are explained. 

[0012] Although said base material layer 21 in this invention consists of extension polyester or a 
nylon film, as polyester resin, polyethylene terephthalate, polybutylene terephthalate, 
polyethylenenaphthalate, polybutylene naphthalate, copolymerized polyester, a polycarbonate, etc. 
are mentioned at this time. Moreover, as nylon, the copolymer of polyamide resin, i.e., nylon 6, 
nylon 6, 6, nylon 6 and nylon 6, and 6, nylon 6, 10, polymetaxylylene adipamide (MXD6), etc. are 
mentioned. 

[0013] Since said base material layer 21 is a part which contacts hardware directly when used as a 
polymer battery, its resin layer which has insulation fundamentally is good. When existence of the 
pinhole in a film simple substance, generating of the pinhole at the time of processing, etc. are taken 
into consideration, the thickness of 6 micrometers or more is required for a base material layer, and it 
is 12-25 micrometers as desirable thickness. 

[0014] In this invention, the base material layer 21 can also be laminated in order to raise the 
insulation when considering as pinhole-proof nature and the sheathing object of a cell. When 
layered-product-izing a base material layer, a base material layer is [ 6 micrometers or more of 
thickness of each class ] 12-25 micrometers preferably including at least one about the resin layer 
more than two-layer. As an example which laminates a base material layer, although illustration is 
not carried out, the following 1-7 are mentioned. 

1) extension polyethylene terephthalate / extension nylon 2 extension nylon / extension extension 
polyethylene terephthalate — moreover The machine fitness of wrapping (stability of conveyance in 
packaging machinery and a processing machine), In case the sheathing object for surface-protection 
nature (thermal resistance, electrolyte-proof nature), secondary elaboration, and polymer batteries is 
considered as an embossing type, in order to make small frictional resistance of the metal mold at the 
time of embossing, and a base material layer It is desirable to prepare a base material layer for a 
fluororesin layer, an acrylic resin layer, a silicone system resin layer, etc. in multilayering and a base 
material layer front face. For example, 3 fluororesin / extension polyethylene terephthalate 
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(fluororesin is formed by the desiccation after a film-like object or liquefied coating) 

4) Silicone system resin / extension polyethylene terephthalate (silicone system resin is formed by 
the desiccation after a film-like object or liquefied coating) 

5) Fluororesin / extension polyethylene terephthalate / extension nylon 6 silicone system resin / 
extension polyethylene terephthalate / extension nylon 7 acrylic resin / extension nylon (acrylic resin 
is hardened by the desiccation after the shape of a film, and liquefied coating) 

[0015] Said especially barrier layer 22 is a layer for preventing that a steam infiltrates into the 
interior of a polymer battery from the exterior. The pinhole of a barrier layer simple substance and 
processing suitability (pouch-izing, embossing moldability) are stabilized. And although the film 
which vapor-deposited metals, such as aluminum with a thickness of 15 micrometers or more and 
nickel, or the inorganic compound, for example, oxidization silicon, the alumina, etc. is mentioned in 
order to give pinhole-proof nature, thickness considers as the aluminum which is 20-80 micrometers 
preferably as a barrier layer. Since generating shall not have a crack in embossing shaping etc. when 
improving generating of a pinhole further and considering the type of the sheathing object of a 
polymer battery as an embossing type When an iron content takes [ the quality of the material of the 
aluminum used as a barrier layer ] preferably for 0.7 - 2.0 % of the weight 0.3 to 9.0% of the weight, 
this invention persons When the plasticity of aluminum was good, and generating of the pinhole by 
bending decreased as a layered product as compared with the aluminum which does not contain iron 
and said embossing type of sheathing object was fabricated, it found out that formation of a side 
attachment wall could also be made easy. When said iron content is not accepted for effectiveness, 
such as prevention of generating of a pinhole, and an improvement of an embossing moldability, by 
less than 0.3% of the weight of the case but the iron content of said aluminum exceeds 9.0 % of the 
weight, the flexibility as aluminum is checked and bag manufacture nature worsens as a layered 
product. 

[0016] Moreover, although the aluminum manufactured with cold rolling is annealed (the so-called 
annealing processing) and its flexibility, nerve, and hardness change on conditions, the aluminum 
used in this invention has aluminum better than the hard processing article which has not annealed in 
some or the elasticity inclination which carried out annealing processing completely. What is 
necessary is to double the degree of the above, and the flexibility, nerve and hardness of aluminum, 
i.e., the conditions of annealing, with processing suitability (pouch-izing, embossing shaping), and 
just to select them suitably. For example, in order to prevent the wrinkling and pinhole at the time of 
embossing shaping, the annealed elasticity aluminum according to extent of shaping can be used. 
[0017] this invention persons were able to be wholeheartedly taken as the layered product it can be 
satisfied with the aluminum table and rear face which are the barrier layer 22 of the wrapping for 
polymer batteries of the layered product as said wrapping by performing chemical conversion to the 
technical problem of this invention as a result of research. With said chemical conversion, by 
specifically forming acid-proof coats, such as phosphate, a chromate, a fluoride, and triazine thiol 
compounds, the delamination prevention between the aluminum at the time of embossing shaping, 
and a base material layer, With the hydrogen fluoride generated at the reaction by the electrolyte and 
moisture of a polymer battery The dissolution of an aluminum front face, corrosion, especially the 
oxidation aluminum that exists in the front face of aluminum dissolve. Prevent corroding and the 
adhesive property on the front face of aluminum (wettability) is raised. The delamination prevention 
effectiveness by the side of the aluminum inside by the hydrogen fluoride generated by delamination 
prevention with the base material layer at the time of heat sealing and aluminum and the reaction of 
an electrolyte and moisture was acquired at the time of embossing shaping. As a result of performing 
chemical conversion to an aluminum side and inquiring about the effectiveness using various kinds 
of matter, the phosphoric-acid chromate treatment using what consisted of three components of 
phenol resin, a chromic fluoride (3) compound, and a phosphoric acid was good also in said acid- 
proof coat morphogenetic substance. 

[0018] Said chemical conversion requires only one side by the side of the innermost layer of 
aluminum, when the sheathing object of a polymer battery is a pouch type. When the sheathing 
object of a polymer battery is an embossing type, the delamination between the aluminum in the case 
of embossing shaping and a base material layer can be prevented by carrying out chemical 
conversion to both sides of aluminum. The layered product which carried out chemical conversion to 
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both sides of aluminum may be used for a pouch type. 

[0019] As the formation approach of the innermost layer of the wrapping for polymer batteries, as 
shown in drawing 6 (a), dry laminate 26 of the innermost layer film 24 (2) can be carried out to the 
field of the chemical conversion layer 25 (2) of base material layer 21 / glue line 26(1) / chemical 
conversion layer 25(1) / aluminum 22 / chemical conversion layer 25 (2), and a (following and 
middle layered product), and it can consider as a layered product. 

[0020] As the another formation approach of the innermost layer in the laminating of the wrapping 
for polymer batteries, as shown in drawing 6 (b), the laminating of the polyolefine film may be 
carried out by the heat laminating method as an innermost layer 24 after forming the acid 
denaturation polyolefine layer 27 in the field of the chemical conversion layer 25 of said middle 
layered product (2). 

[0021] As the 3rd formation approach of the innermost layer 24 in the laminating of the wrapping for 
polymer batteries, as shown in drawing 6 (c), a polyolefine film may be extruded as an innermost 
layer 24, acid denaturation polyolefin resin may be extruded to the field of the chemical conversion 
layer 25 of said middle layered product (2) as adhesion resin 23, and a laminating may be carried out 
to it by the sandwiches laminating method. Sandwiches lamination equipment is shown in drawing 
7. 

[0022] As the 4th formation approach of the innermost layer 24 in the laminating of the wrapping for 
polymer batteries, as shown in drawing 6 (d), the laminating of the polyolefin resin may be carried 
out to the field of the chemical conversion layer 25 of said middle layered product (2) by the co- 
extrusion laminating method as acid denaturation polyolefin resin and innermost layer resin 24 as 
adhesion resin 23. Co-extrusion lamination equipment is shown in drawing 8 . 
[0023] In the formation approach of said innermost layer, when the adhesion resin in the heat 
laminating method, the sandwiches laminating method, and the co-extrusion laminating method or 
the acid denaturation polyolefine of an adhesive film is acid denaturation polypropylene, the resin of 
an innermost layer is made into a polypropylene regin, and when said adhesion resin or the acid 
denaturation polyolefine of an adhesive film is acid denaturation polyethylene, let the resin of an 
innermost layer be polyethylene system resin. 

[0024] To said chemical conversion side, what was made into the layered product in which the 
innermost layer was formed by said all directions method The adhesive property of the extrusion 
acid denaturation polyolefin resin (or film) to a chemical conversion side is bad. As the cure this 
invention persons Apply the emulsion liquid of acid denaturation polyolefine to said chemical 
conversion side by the roll coat method etc., for example, when said polyolefine is polypropylene 
After desiccation, although the bond strength will become good if the sandwiches lamination of the 
polypropylene film used as an innermost layer is carried out by using acid denaturation 
polypropylene as adhesion resin after burning at the temperature of 170-200 degrees C, the working 
speed of said printing is very slow, and its productivity is bad. 

[0025] Then, this invention persons were able to be wholeheartedly taken [ about the laminating 
approach which shows the bond strength stabilized as there are not spreading of acid denaturation 
polyolefine and a printing injury ] as the layered product which has predetermined bond strength by 
heating the layered product which formed the innermost layer in the chemical conversion layer (2) of 
said middle layered product by various kinds of approaches as a result of research. As the concrete 
approach of said heating, although there is the approach of a hot calender roll contact process, a hot 
blast type, Kon, or far infrared rays, it has set to this invention, and the heating approach of a gap 
may be used and adhesion resin just heats as mentioned above beyond the softening temperature 
temperature. 

[0026] Moreover, as an option, when forming the above and an innermost layer, the layered product 
by which bond strength was stabilized was able to take after heating on the conditions which the skin 
temperature by the side of the innermost layer of aluminum reaches at the softening temperature of 
acid denaturation polyolefin resin also by forming by the sandwiches laminating method or the co- 
extrusion method. 

[0027] As a layered product of the wrapping for polymer batteries of this invention, an interlayer 
may be prepared between [ other than die above, a base material layer, a barrier layer, and an 
innermost layer ] a barrier layer and an innermost layer. The laminating of the middle class may be 
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carried out for the improvement in on the strength as wrapping for polymer batteries, improvement 
stabilization of barrier property, etc. 

[0028] Surface activity-ized processing of corona treatment, blasting processing, oxidation 
treatment, ozonization, etc. may be suitably carried out to aforementioned each class in the layered 
product of this invention for the purpose which improves and stabilizes film production nature, 
lamination processing, and final product secondary elaboration (pouch-izing, embossing shaping) 
fitness. 

[0029] When the innermost layer of a layered product used in the seal head for a polymer battery 
package of this invention does not have the heat-sealing nature to a metal, as shown in drawing 9 (a), 
drawing 9 (b), and drawing 9 (c), in the case of heat sealing of the tab section in a polymer battery, 
the sealing performance in the tab section also becomes certain by making the adhesive film which 
has heat-sealing nature to the both sides of a metal and an innermost layer between a tab and the 
innermost layer of a layered product intervene. Said adhesive film may be twisted around the 
position of a tab as shown in drawing 9 (d), drawing 9 (e), and drawing 9 (f). As said adhesive film, 
the film which consists of a copolymerization object with said partial saturation carvone graft 
polyolefine, metal cross-linked polyethylene, ethylene, a propylene and an acrylic acid, or a 
methacrylic acid can be used. 

[0030] As for the base material and the chemical conversion side of a barrier layer in the wrapping 
for polymer batteries of this invention, sticking by the dry laminate method is desirable. As 
adhesives used for the dry laminate of the above, a base material, and the phosphoric-acid chromate 
treatment side of aluminum, the various adhesives of a polyester system, a polyethyleneimine 
system, a polyether system, a cyanoacrylate system, an urethane system, an organic titanium system, 
a polyether polyurethane system, an epoxy system, a polyester polyurethane system, an imide 
system, an isocyanate system, a polyolefine system, and a silicone system can be used. 
[0031] 

[Example] An example explains further the seal approach using the seal head for a polymer battery 
package of this invention, and it to a detail. 

size of a polymer cell proper and the tab eel section: a width of 6.0mm, the thickness of 100 
micrometers and thickness: 3. 0mm tab:die length an example of 30mm of 30x45mm and the eel 
section, and the example of a comparison applied the water solution with which each of publications, 
now chemical conversion to require consist of phenol resin, a chromic fluoride (3) compound, and a 
phosphoric acid as processing liquid by the roll coat method, and coat temperature be able to be 
burned on 180 degrees C or more in conditions. The coverage of chromium is 10 mg/m2. Making the 
dimension of a pouch type sheathing object into a width of 50mm, and die length of 60mm (pyro 
type), the embossing type sheathing object was considered as the one side embossing type, and made 
the configuration of the embossing section of a die 30x50mm and a depth of 3.5mm. The (A) type 
and the (B) type are used as a configuration of the sealing surface of the seal head used for the 
example. (A) Depth m of a crevice 1 1 set [ the type ] 7.5mm and seal width w to 5mm for the width 
n of 40 micrometers and a crevice. (B) Depth m of a crevice 1 1 set [ the type ] 6.5mm and seal width 
w to 5mm for the width n of 80 micrometers and a crevice. The seal head used in the example of a 
comparison was made into the flat. 

The heat-sealing conditions of the tab section: In addition, each example was also matched for the 
seal section of a tab with 190 degrees C of acid denaturation polyolefine films with a thickness of 20 
micrometers to both sides of a tab as an adhesive film for 5 seconds, and the seal was carried out. 
Acid denaturation polyolefine was used as acid denaturation polypropylene (melting point 
Tmpp**20 degree C) when an innermost layer was a polypropylene regin (melting point Tmpp), and 
when an innermost layer was polyethylene system resin (melting point Tmpe), it was used as acid 
denaturation polyethylene (melting point Tmpe**30 degree C). 
[0032] [Example 1] (pouch type) 

other fields of the aluminum which carried out chemical conversion of the extension polyester film 
(12 micrometers) to lamination and a degree by the dry laminate method in the field which has not 
performed and carried out chemical conversion of the chemical conversion to aluminum 
20micrometer one side — a line with the softening temperature of 1 15 degrees C, a melting point [ of 
123 degrees C ], and a thickness of 30 micrometers — the layered product was formed by diy 
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laminate, low density polyethylene was made into the pouch using this, and the specimen example 1 

was acquired. 

[Example 2] (pouch type) 

To other fields of the aluminum which carried out chemical conversion of the extension polyester 
film (12 micrometers) to lamination and a degree by the dry laminate method in the field which has 
not performed and carried out chemical conversion of the chemical conversion to aluminum 
20micrometer one side, the layered product was formed by dry laminate, polypropylene with the 
softening temperature of 120 degrees C, a melting point [ of 154 degrees C ], and a thickness of 30 
micrometers was made into the pouch using this, and the specimen example 2 was acquired. 
[Example 3] (pouch type) 

While performed and carried out chemical conversion of the chemical conversion to aluminum 
20micrometer both sides. To a field extension polyester film (12 micrometers) by the dry laminate 
method Lamination, Next, in other fields of the aluminum which carried out chemical conversion, it 
extrudes in thickness of 20 micrometers by using acid denaturation polyethylene resin with 90 
degrees C [ of softening temperatures ], and a melting point of 1 15 degrees C as adhesion resin. The 
sandwiches lamination of the LLDPE film 30micrometer was carried out, the obtained layered 
product was heated so that the skin temperature of aluminum might become 110 degrees C or more, 
further, it was made the pouch using this and the specimen example 3 was acquired. 
[Example 4] (pouch type) 

While performed and carried out chemical conversion of the chemical conversion to aluminum 
20micrometer both sides. To a field extension polyester film (12 micrometers) by the dry laminate 
method Lamination, Next, in other fields of the aluminum which carried out chemical conversion, it 
extrudes in thickness of 20 micrometers by using acid denaturation polypropylene resin with 120 
degrees C [ of softening temperatures ], and a melting point of 147 degrees C as adhesion resin. The 
sandwiches lamination of the polypropylene film 30micrometer was carried out, the obtained layered 
product was heated so that the skin temperature of aluminum might become 110 degrees C or more, 
further, it was made the pouch using this and the specimen example 4 was acquired. 
[Example 5] (pouch type) 

While performed and carried out chemical conversion of the chemical conversion to aluminum 
20micrometer both sides. To a field extension polyester film (16 micrometers) by the dry laminate 
method Lamination, Next, to other fields of the aluminum which carried out chemical conversion, 
they are 123 degrees C of softening temperatures, and the melting point. 145 degrees C, Acid 
denaturation polypropylene 20micrometer and 120 degrees C of softening temperatures with a 
thickness of 30 micrometers, the melting point 140 degrees C, The obtained layered product was 
heated so that the skin temperature of aluminum might become 150 degrees C or more, and it was 
further made [ the co-extrusion of the polypropylene resin with a thickness of 30 micrometers was 
carried out, the layered product was formed, ] into the pouch using this, and the specimen example 5 
was acquired. 
[Example 6] (pouch type) 

While performed and carried out chemical conversion of the chemical conversion to aluminum 
20micrometer both sides. To a field extension polyester film (16 micrometers) by the dry laminate 
method Lamination, Next, to other fields of the aluminum which carried out chemical conversion, 
they are 90 degrees C of softening temperatures, and the melting point. 115 degrees C and with a 
thickness of 30 micrometers acid denaturation polyethylene 30micrometer, 115 degrees C of 
softening temperatures, and the melting point a line with 123 degrees C and a thickness of 30 
micrometers — the obtained layered product was heated so that the skin temperature of aluminum 
might become 120 degrees C or more, and it was further made [ the co-extrusion of the low density 
polyethylene was carried out, the layered product was formed, ] into the pouch using this, and the 
specimen example 6 was acquired. 
[Example 7] (embossing type) 

Chemical conversion was performed at aluminum 40micrometer both sides, while carried out 
chemical conversion, dry laminate of the polypropylene film with the softening temperature of 120 
degrees C, a melting point [ of 147 degrees C ], and a thickness of 30 micrometers was carried out to 
other fields of the aluminum which carried out chemical conversion of the extension nylon 
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25micrometer to lamination and a degree by the dry laminate method in the field, the layered product 
was formed in them, embossing shaping was carried out using this, and the specimen example 7 was 
acquired. 

[Example 8] (embossing type) 

other fields of the aluminum which performed chemical conversion at aluminum 40micrometer both 
sides, and while carried out chemical conversion and carried out chemical conversion of the 
extension nylon 25micrometer to lamination and a degree by the dry laminate method in the field — a 
line with the softening temperature of 1 15 degrees C, a melting point [ of 123 degrees C ], and a 
thickness of 30 micrometers — dry laminate of the low consistency polyethylene film was carried 
out, the layered product was formed, embossing shaping was carried out using this, and the specimen 
example 8 was acquired. 
[Example 9] (embossing type) 

While performed and carried out chemical conversion of the chemical conversion to aluminum 
40micrometer both sides. To a field extension nylon 25micrometer by the dry laminate method 
Lamination, To other fields of the aluminum which carried out chemical conversion, next, the 
softening temperature of 1 10 degrees C, the melting point of 137 degrees C, Acid denaturation 
polypropylene resin was formed so that it might be set to 3g/m2, and by using polypropylene with 
the softening temperature of 127 degrees C, a melting point [ of 142 degrees C ], and a thickness of 
30 micrometers as an innermost layer, the layered product was formed by the heat lamination, it was 
made the pouch using this, and the specimen example 9 was acquired. 
[Example 10] (embossing type) 

Perform chemical conversion to aluminum 40micrometer both sides, and while carried out chemical 
conversion and it considers as the laminate film which carried out dry laminate of extension 
polyester 6micrometer and the extension nylon 15micrometer in the field. Said extension nylon side 
and a chemical conversion layer by the dry laminate method Lamination, To other fields of the 
aluminum which carried out chemical conversion, next, the softening temperature of 1 10 degrees C, 
the melting point of 137 degrees C, Acid denaturation polypropylene resin was formed so that it 
might be set to 3g/m2, and by using polypropylene with the softening temperature of 127 degrees C, 
a melting point [ of 142 degrees C ], and a thickness of 30 micrometers as an innermost layer, the 
layered product was formed by the heat lamination, it was made the pouch using this, and the 
specimen example 9 was acquired. 
[Example 11] (embossing type) 

While performed and carried out chemical conversion of the chemical conversion to aluminum 
40micrometer both sides. To a field extension nylon 25micrometer by the dry laminate method 
Lamination, Next, in other fields of the aluminum which carried out chemical conversion, it extrudes 
in thickness of 20 micrometers by using acid denaturation polyethylene resin with 90 degrees C [ of 
softening temperatures ], and a melting point of 1 15 degrees C as adhesion resin. The sandwiches 
lamination of the LLDPE film 30micrometer was carried out, the obtained layered product was 
heated so that the skin temperature of aluminum might become 110 degrees C or more, further, it 
was made the pouch using this and the specimen example 7 was acquired. 
[Example 12] (embossing type) 

While performed and carried out chemical conversion of the chemical conversion to aluminum 
40micrometer both sides. To a field extension nylon 25micrometer by the dry laminate method 
Lamination, Next, in other fields of the aluminum which carried out chemical conversion, it extrudes 
in thickness of 20 micrometers by using acid denaturation polypropylene resin with 120 degrees C 
[ of softening temperatures ], and a melting point of 147 degrees C as adhesion resin. The 
sandwiches lamination of the polypropylene film 30micrometer was carried out, the obtained layered 
product was heated so that the skin temperature of aluminum might become 110 degrees C or more, 
further, it was made the pouch using this and the specimen example 12 was acquired. 
[Example 13] (embossing type) 

While performed and carried out chemical conversion of the chemical conversion to aluminum 
SOmicrometer both sides. To a field nylon 25micrometer by the dry laminate method Lamination, To 
other fields of the aluminum which carried out chemical conversion, next, the softening temperature 
of 120 degrees C, the melting point of 130 degrees C, Acid denaturation polyethylene with a 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/28/2005 



JP,200 1-229890, A [DETAILED DESCRIPTION] 



Page 10 of 11 



thickness of 30 micrometers, high-density-polyethylene resin used as 20 micrometers in thickness, 
and an innermost layer (125 degrees C of softening temperatures) The co-extrusion of the 30 
micrometers in the melting point of 132 degrees C and thickness was carried out, the layered product 
was formed, the obtained layered product was heated so that the skin temperature of aluminum might 
become 140 degrees C, further, embossing shaping was carried out using this and the specimen 
example 13 was acquired. 
[Example 14] (embossing type) 

While performed and carried out chemical conversion of the chemical conversion to aluminum 
SOmicrometer both sides. To a field nylon 25micrometer by the dry laminate method Lamination, To 
other fields of the aluminum which carried out chemical conversion, next, the softening temperature 
of 123 degrees C, the melting point of 145 degrees C, Acid denaturation polyethylene with a 
thickness of 30 micrometers, polypropylene resin used as an innermost layer (120 degrees C of 
softening temperatures) The co-extrusion of the 30 micrometers in the melting point of 140 degrees 
C and thickness was carried out, the layered product was formed, the obtained layered product was 
heated so that the skin temperature of aluminum might become 140 degrees C, fiirther, embossing 
shaping was carried out using this and the specimen example 14 was acquired. 
[0033] - [the example 14 of a comparison] is heat sealed using the seal head of a flat sealing surface 
using the sheathing object of the pouch or embossing type which consists of the same layered 
product as [example 1 of comparison] [example 1] - [an example 14]. [ which corresponds, 
respectively ] 

While performed and carried out chemical conversion of the chemical conversion to [example 15 of 
comparison] aluminum 20micrometer both sides. To a field extension polyester film (16 
micrometers) by the dry laminate method Lamination, Next, in other fields of the aluminum which 
carried out chemical conversion, it extrudes in thickness of 20 micrometers by using acid 
denaturation polyethylene resin with 90 degrees C [ of softening temperatures ], and a melting point 
of 1 15 degrees C as adhesion resin. The sandwiches lamination was carried out, LLDPE film 
30micrometer was made into the pouch using obtained ********, and the specimen example 15 was 
acquired. 

Chemical conversion was performed at [example 16 of comparison] aluminum 40micrometer both 
sides, while carried out chemical conversion, dry laminate of the acid denaturation polypropylene 
film with the softening temperature of 120 degrees C, a melting point [ of 147 degrees C ], and a 
thickness of 30 micrometers was carried out to other fields of the aluminum which carried out 
chemical conversion of the extension nylon 25micrometer to lamination and a degree by the dry 
laminate method in the field, the layered product was formed in them, embossing shaping was 
carried out using the obtained layered product, and the example 16 of a specimen comparison was 
acquired. 

[0034] Seal check liquid was poured into the interior of the sheathing object of <evaluation 
approach> each sample, the tab section was turned downward, and extent in which seal check liquid 
permeates the both ends of the tab section was observed. 

1) It observed whether the tab of sealing each specimen would be turned down, seal check liquid 
would be put into the interior of a sheathing object, and the sealing liquid would have permeated at 
the edge of the tab section seal section after 24-hour standing. 

2) After pouring the electrolytic solution into the interior of the sheathing object of each specimen, 
saving for seven days as contents-proof physical-properties preservation conditions at 60 degrees C 
and the thermostat of 90%RH and removing said electrolytic solution, it observed whether the tab of 
each specimen would be turned down, seal check liquid would be put into the interior of a sheathing 
object, and the sealing liquid would have permeated at the edge of the tab section seal section after 
24-hour standing. 

3) The existence of the delamination between delamination and aluminum and an innermost layer, or 
an adhesive resin layer was checked. 

[0035] The seal of the tab edge level difference section of both a seal head (A) type and seal head 
(B) type is altogether perfect among 100 specimens each, osmosis of seal check liquid does not have 
it, contents-proof physical properties are also satisfactory, and, as for the <result> example 1 - the 
example 14, delamination was not observed, either. However, the example 1 of a comparison - the 
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example 14 of a comparison were in the seal condition which seal check liquid has permeated to the 
center section of seal width, and has fear of generating of a seal omission in the specimen of the 
majority also in the wrapping of which configuration in the sealing performance at the time of 
shaping. Moreover, in the check of contents-proof physical properties, the seal omission was looked 
at by two to 3 in 100 specimens specimen in the example 1 of a comparison, the example 3 of a 
comparison, and the example 1 1 of a comparison, respectively. In the case of such a seal condition, 
other specimens also had fear of generating of the delamination resulting from the corrosion of the 
tab material by the hydrogen fluoride generated by the reaction of the electrolytic solution of a 
polymer battery, and moisture with a seal omission. In contents-proof physical properties, as for the 
example 15 of a comparison, and the example 16 of a comparison, the delamination in the adhesion 
interface of aluminum and an innermost layer was observed by total among 100 specimens. 
[0036] 

[Effect of the Invention] Using the seal head for a polymer battery package of this invention, by 
carrying out the polymer battery tab section in heat sealing, the seal in the level difference section of 
tab both ends was stabilized, and the sealing performance of the sheathing object as a polymer 
battery improved. Moreover, by carrying out afterbaking, after forming a layered product, the bond 
strength of this layered product can improve and the delamination by the hydrogen fluoride 
generated by the reaction of the electrolyte of a polymer battery and permeation moisture can be 
prevented. 

[Translation done.] 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 

[Drawing 1] 

(a) 10a 



3> 



\l2 ^11 ^12 ^11 ^12 





http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



9/28/2005 



JP,2001-229890,A [DRAWINGS] Page 2 of 6 



/ 




[Drawing 4] 
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[Drawing 6] 
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<b) 




[Translation done.] 
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